Laparoscopic Partial Nephrectomy Supported by Training Involving Personalized Silicone Replica Poured in Three-Dimensional Printed Casting Mold.
Most kidney neoplasms are found incidentally and qualify for nephron-sparing surgery. Laparoscopic approach is beneficial to these patients because of its minimally invasive approach. However, these operations are both difficult and require plenty of experience and extended training. Some stages of the operation are limited by permissible time of transient ischemia. We applied three-dimensional (3D) printing technology to create individual silicone models of kidney to be used for training in laparoscopic procedures before the actual surgeries. Three patients who qualified for laparoscopic partial nephrectomy were selected. Digital models of their kidneys with tumors were designed based on computed tomography scans, followed by creation of silicone models. These were cast into the forms printed in 3D. The proper surgery was preceded by an operation carried out in a silicone model of laparoscopic simulator in which the tumor was excised and lodged after tumorectomy was filled. Average time of the live kidney tumor operation was slightly shorter than that of the silicone model (16 versus 17 minutes). Relatively short period of ischemia did not exceed 9 minutes. One patient underwent surgery without closing the vascular pedicle. Experience gained during training with these silicone models improved the actual surgery and can reduce the need for/duration of intraoperative renal ischemia. We believe this training method can be successfully used in other procedures.